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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) nJIACTUPfc AJ15I PEMOHTA OBCAftHUX KOJIOHH 
(57) Abstract: 

M3o6pere«Me othocmtch k oCjiocxh 6ypcHHJi h «o6btHM uctJrrM h rasa, b wacTHOCTH k tcxhhkc m xexHOjionof 
KaroiTajibHoro peuoHra cKBaxuHbi. Uenb - nosbrmeHHC HaAeawocns peMOHTHo-BocjcraHOBifTejibKbix paSor 
3a c«ier 3anDrrbi r^MerroMpyioinero noKpbiTHH c coxpaHemieu repueTH3au^n kojiohhi>i no eceft /ynme 
HanoKeHHoro imacTbtpn. JVih yroro oh cHa6xceH npc^oxpaHyrrejibHWMH uaiusexaMii. vf aKCHManbi ih>w 
HapyXHbtA jnraMerp Koropbix npeBbnnacT HapyTKHbrit jnianerp KOJibuesux s/icmchtob, npn 'jto.m 
npcA0xpamrrcjifaHb*c MaiLacrbi pa3Mcn;eHu Memory Koabi^eebCMM aneMeHTai^M repMeru3npyioinero 
noKpbtTiin c 3a30poM c B03MOJKHOCTb» b pa6oMew nojiOKemm nepeKpbiTWfl 3a30poB c yMeHhtneHHEM 
HapyKHoro /n*ak<e*rpa npe^oxpararrejibMbtx uawccT /;o HapyiKHoro ^auerpa KonujeBbix anewcHTOB. 4 kji. 
blblbll 
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Description |OnHcanne ■3o6pereHH5i]: 

M3o6pCTCHMe OTHOCHTCH K OOJiaCTH SypeHMH H ^o6bJ l D1 HCtyTH II Taoa H, B WaCTHOCTH, K TCXHKKe H 

TexHanopHM KanuTantJioro peuoHxa cKBaxHHbi. 

I^enuo H3o6peT€HH5? aanaexcfi noBbitneHue HaflercHoerH peuoHTHO-BoccraHoewTenbHtix pa6ox 3a cuex 
samwTbi rcpMCTMOHpyicxmero noRpunw c coxpaHCHHCM repuemraauwn kqtiohhw no bcciI /yn«ie 
HanomeHHoro njiacxbrpn. 

n<xrraanenHa« r;ejn» flocTHraerc* tcm. trro nnacxbrpb jdih pewoirra otfcaflHboc kqjiohh cocxoHnpoi H3 
npoAOJibHO-rcxJjpHpoBaHHofl Tpy6bi c HapyxHbO* repuexH3HpyK)UjKVi noKpbixneu, BunonHeHHUM no Ha6opa 
KOJibucBbtx ajicucHTOB. pacnojio»cHHbix wfspnb xpytfbi c 3aaopoM Rpyr oxHooixcjibHO Apyra, cna6mcn 
npcwoxpaHMTCJibHWMH MaiuseTaMH, MaKCHMajibHbrii HapyxHbcft ^awcrp KOTopbix npcBbimaex HapyxcHbrit 
^MaweTp KonbmeBbtx ancwcHTOB, npw 3tom npe^xpaHHxesibHbie uaHJB€Tbi paowen^enu Mem^y Ko/ibueBboai 
aneweHTaioi repuenc3wpyiomero noKpbiTWi c 3a3opawH c B03M0«tH0CTbio b pafrmeM nanoxcHMH 
nepcRpbiTim 3a3opoB c yMCHfameHHeu HapyjKHoro jn*aMexpa npe^oxpamiTenbHbix uan*rr pp HapyxHoro 

AMawrrpa KO/lbU£BblX 3/ICMCHTOB. 

TIpH TpaHcnopmpoBxe thkopo luiacxbipH a KonoHHy oocaflHbix xpy6 KOHxaKT ero co cxeHxoH KonoHHbi 
ocymccTariHCTCH «iep€3 wanaexw, pa3uen^eHHbie b 3a3opax utmgy KonbueBbOwM rcpuenonpyion^aaf 
ancMCHxaMM Ha onpeAencHHOM paocxoHHHH jn>yr or flpyra no ncctt b/ehhc nnacxbipn. 

MaraiCTa BbmojincHa b BMjje inuTMHRpa c nocroHHHWM rota nepeMCHHbiM no cc flramc fluancrpoM « 
TojirqwHOH ctchkh. HaiioojibmHM /niawerp uaHXiexbi npeBbimaex HapyxHbrt onwcaKHfeifl jnxaMerp 
Konbi;cB0P0 rcpMeTH3wpyiomcpo ancMCHra. 

JXmota uaxDKrr BtjtfupaexcH xaXKM o6pa30M. Hxo6bi npn paoMcmcrom roc Ha nnacxbipe Memjjy 
rcpM«TH3MpyioinKMH ancMeHTaMH coxpaHfuiCH <{>yHKHHOHan bHbiH 3a30p He TOJibKO npM TpaHcnopTwpoBKe. HO 
h npH pacnmpeHMH imacxbipH b kojiohhc 

PaocroUHHe uexffy MaHxeTaMH h hx rojihmcctbo paccwcxbiBaexcH b aaiMooiocTH ox /yimiu nnacxbipw m 

KpHBH3Bbt CTBOJia CKBaWHHH, MXo6t>l tlpM KOHKpCTHblX HX 3Ha*JeiBVDC HCKJDOMHXt* ROHTSKT 

rq)MCXH3Hpyiomcro noKpbrniH nnacTbipn c kojxohboh h cro pa3pymeHHe. 

KoH^Hrypai^iH Mamaer, ^lorao-MexaiopiecKHe cBofterea m npoMHocxobie xapaxTcpKCXHKH MaTCpnana wo 
Koxoporo ohh soroTOBncHbi, no3BOJi5DOX o6ecnc«nrrb hx uejiocxHocxb npw ^HtUKemoi nnacxbipfl b 
cxeaiKHHc. a npn cro pacnmpcinm fic^opusrpoBamcH b pa^a/ibnoM iianpaBJicHMH n,o BejnrafHbi paBHOH 
Tomtpme rcpueni3Hpyioinero noxpbiTHH nnacxbipn, HCKjnonaH aoi loramxcn bHy 10 noxcpx) npoxo^Horo 
ceieHHH RojioHHbi o6ca^Hbix xpy6. 

Ha (Jwr. 1 H3o6pajKeH njiacxbipb 1 c oactbcmh Ha Hero npeAOXpaHHxeJibHbiun waitatexaMM 2, cnynxeHHbOf b 
o6caAHyio KonoHHy 3; Ha ^ht. 2 m 3 npo^onbHbie w nonepeMHwe cchchwh MaHxexw; Ha $nr. 4 eapwanT 

BO3MOMH0TO H3rOXOB71CHHH MaHMCT. 

Maa%eTa ((Jjht. 1 3) M3roxaannBaeTCH c nepeMeHHbiM no ee n/nme ^Mavierpowi c oRKHaKOBoft tojibbchoh 
cxeHKK no eceuy ceueioao paanofl mjth 6xni3Kofl xonnnme repuexiraHpyjomero noKpbixsiH nnacxbipH. Ha 
KOHueBbix y^acxKax 4 ee BHyxpeHHHH ^naviexp BboioumeH c MKHycoBbiu npnycKOM no oXHOtncHino k 
HapyjKHOMy p^iawexpy nnacxbip«. B cpeflHCH Macxn 5 AnaM<rrp MaHisexbi yBejxmHBaeTCH 6e3 H3MeneHHH 
Tommaibi creHKH a° pa3Mepa Ha 3 4 mu npeewmajoujero n^auerp repueTM3Mpyioiaero KOJibueBoro 
ancwcHTa 6. b pc3ynbxaxe »«ero b tcjic uanmcm* o6pa3yexc« no^nyxpeHHe. 

riepexoflbi 7 or (xmbtnero flwawexpa k MCHbmeMy BbOionHeHbi rohhmcckhmh c yrnoM npw Bcpnoote KOHyca 
ucHbimod 45°. Mcmfiy repMeTHKOM 6 h MaraicTOfl 2 HMecxcn 3a3op 8. rinacxbipb cnycitaexc* b CKBaxHHy 
Ha mraHre 9. 

rbiacTbipb co6Hpaexc« a ycxaHanjiKBaexcH cntjxyfoujjoA o6pa30M. 

MaHsexbi 2 o^eBaiox Ha nnacxbipb 1 c HaTJirou, uxo ooecnenMBaex wx y^epmaHHe Ha Hew. 3axeM Ha 
nnacxbipb HaHocnxcH repMeTH3Hpyion;ec noKpbixHe 6 b BHp^e Ko/ibmcBbix aneMeHXOB Tax mow oCpaooM, «ixo6bi 
Measly maffl h MaHmexavtH 2 ocxaBajicfl 3a30p 8. riocne axoro ruiacxbipb Ha mxaHre 9 onycKaexca b 
o6caRHyK> xpy6y k wecxy ee i ierepMexvf*uiocTH, h pacnmpnexcH flopHHpywmefi rojiosKOH jjp nnoxHoro 
KOHxaxTa co crremcoft o6ca^HOft rojiohhw. 

TpaHcnopXHbie raoapMXKbte paaMepw nnacxbipa o6ycnoaneHbi pa3wepavoi npenpxpaHifxejibHbix MaH«ex m 
noaxoMy npn ^butkchmm cro b kojiohhc kohxojrt repMexH3HpyTomero noKpbixnn nn acxbipn co cxeHxaMH 

OOCanHbtX KOJIOHH KCKJTFOMCH, ^TTO o6<CHe*OIBaeT ero COXpaHHOCXb. 

MaH»exbi waroxaBTUiBaioxcH H3 Maxepwa/ia ^ocxaxouHo anacxHMHoro, uxo6bi He npawrcxBOBaxb 
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pacmwpeHWO njiacTbipH b kcltiohhc h He coawauaTb npii 3T0M 3Ha*orrenbHbix /jononHMTejibHbix yotmrii m b 
to me. Bpevm Aocrrarowo npouHoro. cnoco6Horo coxpamrrb rcoMcrpHMCCRyio $opMy b npoueccc 
TpancnopTHpoBKH njiacrup* h wecry napymcniw kojiohhu, nanpHMep. nojum-HJieHa ktth pcoimw. 

flpw pacniMpeHMM miacrbtpa uaHKeru 3a cuer no^HyTpeBUfl, o6pa3yiomKx 3aaop 10 Mempy hums h 
IlJiaCTbipCM H KOKHWCCKHX nCpCXOflOB, HCJUIlMaiomHX 06pa30BaHHe CKJiaflOK, Ac4»pMHpyiOTCH B paflMajIbHOM 

HanpaBJicHMM m npHmuaiOTCfl k crane imacrbrpH. nocKanbuy romuyaia ctchkh Mamaer 6niC3Ka Tammmc 
repMeTO3npyion;ero noKpwniH, flonojmHxenbHOfl norepH npoxo^noro cc*jchhh Kononrnj b 3CHe ycranoErcn 
imacTbrpH He rrponcxo^MT. 

WcnonbsoeaHHe npejyiojKeHHoro miacrbipfl, cHaomeHHoro npeAoxpajarwsibHbiMH MaHxeTaMH no3BanwT 
npeflynpeflHTb TpeHMe ixpMeTHasipyioniero noKpbroiH o ct€hkm kojiohhu. coxpaHMTb ero qanocTHOCTb h 
o6ecne«nrpb na^exiibtft pewoirr nerepuennHbix o6ca«Kboc kojtohh. biblbU UUU2 blblbl3 
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Claims [Qopuyjia H3o6pereHHsiJ: 

IlnacTbipb pjiH pcMOKTa ofcaAHbuc ko/iohh, cocTOfunyfft hd rrpo/januno ixxfrpupoBainioii Tpy6w c Hapymiu>iM 
repMerH3HpyK>mnw noKpbiTHew, BbowiHeHHbru U3 na6opa Knnbi^eebix 3/ieueHToo, pacnonoxeHHbix B^ojib 
Tpy6w c 3a3opou oTHOdrrenbHO ffpyr flpyra. othwi aiouiHHcsi tcm, vro, c uejiuo noebitnemiH h^ckhoctm 

pCMOHTHO-DOOCTaHOBHTCJTbHbCX pa60T 3a CUCT 3amWTbt PepMCTH3WpyiO[UCrO nOKpbTTMH C COXpaHCHMCM 

rcpMcncsauKM KQJiOHHbi no dcch flTiHHc iiajiojRCiDiopo iuiacTt>rpH. oh cHa6?KeH npc^oxpaiarrcjibHWMH 
MafUEeTavm f uaKCHwanbHwrt HapyaHuft fluaueTp ROTopbix npeBbimaer napymnuM j^waweTp Konbi;eBbix 
ancMCHTOB, npH ttom npcHOxpamtroibHue MaiDKeru paauenieHbt uempy Konu;eBbiUH 3JieueHTaun 
rq>MCTH3HpyiOmCrO nOKpblTHH C 3a30paMH C B03MOJ&HOCTblO b pa6oMCM nonomcHKM ncpcKpbtTM« oaoopoD c 
yvjcHMncHKCM HapymHoro fluaMerpa np^oxpaHMTCjibHbtx Manarr fjp napywHoro jjnaMeTpa Kojibupebix 
aneueHToa 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 


Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 


diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 


Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 


Fig. J 
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[see source for figures] 


Fig. 2 


Fig. 3 


[see source for figure] 
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Fig. 4 
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